Category UG 94e

SAND87-7096
Unlimted Release
Printed April 1987

AUTSKED:  REVI SITED

Dal las W Sasser
Creative Conputer Services
5301 Central, Suite 915
Al buquerque, New Mexico 87108

and

Dal e K. Buchanan
Di vision 6257
Sandia National Laboratories
Al buquerque, New Mexico 87185

ABSTRACT

AUTSKED i s a FORTRAN program created to autonmate schedul i ng of
| eaching and oil filling of salt caverns at the Strategic Petrol eum
Reserve.  There have been a nunber of revisions to the AUTSKED program
since the first version. This report docunents the latest enbellishments
to the program



DI SCLAIMER OF WARRANTY

This program is presented without any express or inplied warranties
what soever. Because of the diversity of conditions and hardware under
which this program may be used, no warranty of fitness for a particular
purpose is offered. The user is advised to test the program thoroughly
before relying upon it. The user nmust assune the entire risk of using
the program
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|. I NTRODUCTI ON

The purpose of this report is to describe the |atest set of changes
and additions to the AUTSKED program  The original AUTSKED program was
docunented in a Sandia National Laboratories (sSNL) report published in
March, 1984. ! After the programwas in use for several nonths, the
AUTSKED user community requested several additional features. These
additional features were inplenented and subsequent|ly documented in an
SNL report published in April, 1985. 2 During the year 1986, nore
requests for modifications to AUTSKED were made. This report docunents
the inplenentation of nost of these requests. A detailed discussion of
these nodifications is found in Section III.

AUTSKED is used in conjunction with two other SNL created prograns,
EDI TOR and PREDI (?T Previously, these three prograns had been
executed separately, each one providing output to be used by the others.
Now, the three programs AUTSKED, EDI TOR and PREDI CT, have been
i ncorporated as subprograms of a single program SPRSKD. AUTSKED al so
uses a FORTRAN software package called Sinulation Language for
Alternative Mdeling (SLAM, which is described in Section IV. ™

AUTSKED, EDI TOR and PREDI CT are FORTRAN prograns, witten in ANSI
standard FORTRAN 77. It is the author's understanding that the currently
avai l abl e version of SLAM (SLAM11) is also witten in ANSI standard
FORTRAN 77.  Thus, there should not be nuch difficulty in adapting these
prograns to other conputers which have a FORTRAN 77 conpiler. Efforts
have been made to ensure that the FORTRAN statements in AUTSKED, EDI TOR
and PREDICT do not depend on word size, which varies from conputer to
conputer. There are no mathematical calculations in any of these
prograns which require high precision.



1. PROGRAM STRUCTURE

In this section an overview of the program structure and operation
is presented. The programis highly interactive, requiring decisions and
input by the user for each of the three subprograms EDI TOR, PREDI CT and
AUTSKED.  In this discussion, as well as in the programitself, it is
assumed that the user is know edgeabl e about the various stages in cavern
devel opnent as described in References 1 and 3.

A program flow diagramis displayed in Figure 2.1. At program
start, the user is given the follow ng four choices:

Edit old site file or create newsite file using ED TOR
Devel op individual cavern schedul es using PRED CT
Devel op site schedul e using AUTSKED

Exit from program

B~ w N

ption 4 needs no explanation. The other options will be discussed in

more detail.

EDITOR is an interactive FORTRAN subprogram whi ch gui des the user
t hrough a sequence of interrogations to create a newsite file or to edit
an existing or old site file. The user is asked for a file name which is
restricted to eight or fewer al phanuneric characters, the first of which
nust be alpha. The site file contains characteristics of the Strategic
Petrol eum Reserve (SPR) site, the number of caverns, present state of
each cavern, desired |eaching processes, days of workover, brine
production schedules, stage end volunes, etc. This file is used as input

to PREDICT. In editing an old site file, these various attributes can be
changed for each individual cavern. The edited file can replace the old
file or it can be given a new nane. In creating a newsite file, the

user can input the requested information for each cavern. Alternatively,
the user can input this information for one cavern, and this becones the
default data for all subsequent caverns of the site. Individual caverns
may then be edited as desired.
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PREDI CT is also an interactive FORTRAN subprogram whi ch requires for
input a file created by EDITOR.  The user is requested to provide the
name of this file. PREDICT uses the information in the EDITOR site file
to devel op individual cavern schedules for each cavern at a site. These
schedul es are created based upon predicted | eaching efficiencies as a
function of brine production flow rates. The scientific support for
these leaching efficiencies is described in Reference 4. The inportant
thing to observe here is that PRED CT produces individual cavern
schedul es independent of any constraints such as brine disposal
capability, oil availability, equipment available for workovers, etc.
These schedul es are neaningful only if all caverns at a site can be
devel oped sinultaneously, which is not possible. Thus, AUTSKED was
devel oped to cope with this problem

There are two output files generated by PREDICT. One is a listing
of the individual cavern schedules and the second is used as an input
file for AUTSKED. The user is asked for a name for the first file, or
instructed that the default option is a listing at the user's terninal.
The user is also instructed to insert a name for the file to be used as
an input to AUTSKED.

AUTSKED is another interactive FORTRAN subprogram whi ch requires for
input a file created by PREDICT. The user is requested to provide the
name of this file. AUTSKED uses the individual cavern schedul es created
by PREDICT and, along with a cavern priority ranking, creates a site
schedul e subject to the follow ng constraints:

Maxi mum al | owabl e brine flow froma site

Maxi mum al l owabl e oil flowto a site

Maxi mum al | owabl e brine flow from each cavern
Maxi mum al | owabl e oil flow to each cavern

Nunber of workover rigs available

The critical elenent in this site schedul e devel opment is the cavern
priority ranking. The original version of AUTSKED made an attenpt to



find a dynamc cavern prioritization scheme which would mnimze the time
for completion of a site. The site-scheduling problemis a specific
instance of the general problem of activity scheduling wth resource
allocation constrained by limted resource availability. There are no
met hods known for optimally solving this problem In Reference 1 severa
heuristic methods were exam ned, one of which appeared to be superior

over the others. This schene was referred to in Reference 1 as "shortest
time remaining (STR)." In site-scheduling termnology, at each
breakpoint, caverns are prioritized according to the tine needed to

conpl ete the cavern's devel opnent (leaching and oil filling), with the
cavern having the shortest time to conpletion being given first priority,
the next shortest having second priority, etc. This cavern
prioritization is one of the options available in AUTSKED. The other
prioritization option is for the user to provide an initial ranking of
caverns. Previously this user-ranking of caverns persisted throughout
the site devel opment. The current version of AUTSKED al | ows some
flexibility in changing cavern rankings during site devel opnent. Section
Il discusses this further

The output file of AUTSKED (name of file is requested of the user>
contains the site schedule. Two user-selected options for additiona
information in this file are:

L. A tabulation, at each breakpoint and for each cavern, of the current
cavern and oil volume and, at each breakpoint, a site total cavern
and oi |l vol ure.

2. A "clock" for each cavern which displays at each breakpoint the
accunul ated number of days the cavern was in active devel opment or
was idle (zero brine flow rate, as scheduled by PREDICT). This
"clock™ time does not include time during which the cavern was idle
because AUTSKED did not schedule it due to brine flow, oil flow or
workoverconstraints.

Option 1 is self-explanatory. Qption 2 is clarified in Section II1l.



[11.  NEW FEATURES | N AUTSKED

This section describes the |atest enbellishments to AUTSKED. There

were eight changes requested for AUTSKED which becane the basis of

nmodi fications made in the program These requested changes are stated
bel ow, followed by a discussion of how they were or whythey were not

i npl enent ed.

Permit the user to specify the oil/water ratio in leach/fill node.

In the leach/fill mode of cavern devel opment, cavern |eaching
and oil filling occur sinultaneously during some stages of
devel opnent. Previously, the oil/water ratio during these stages
was deternined from SANSM C predictions.4 This has been changed
so that the user can either inplenent the SANSM C ratios or specify
different ratios. Inplenmentation has been made in the form of an
option in the interactive input to PREDICT (see Figure 2.1). There
are no restrictions upon the user in his selection of ratios and no
caveats (except one), so discretion should be used since unrealistic
ratios may produce unrealistic results

Permt the tenporary storage (surge storage) of oil and its renova
concurrent with and subsequent to the |eaching process

Wien this option was first proposed there was di scussion about
the feasibility of doing this in AUTSKED. It is closely related to
the problemof "drawdown" (i.e., the renoval of oil fromthe SPR
when it is needed). AUTSKED was not devel oped for this purpose and
a major restructuring of the programwould be required in order to
have this option, therefore it has not been inplenented.

Provide the user with the capability of reassigning cavern
priorities at any time during the site devel opnent.

This feature permts the user to allow for events that occur
during site developnent, e.g., equipnent failure at individual



caverns. This request has been accommodated in the fol | ow ng

manner. In the interactive input to AUTSKED (see Figure 2.11, the
user may specify that site scheduling be interrupted after a nunber
of days in order to change cavern priorities. Changes in cavern
priorities to be instigated at this timeare requested from the
user. The user may then specify that site scheduling be interrupted
again at some later time for another change in priorities. This
process goes on until the user chooses to continue scheduling to
site conpletion, with no further changes in priorities. AUTSKED
currently allows for 60 different cavern priority specifications
(this means 59 changes after the initial prioritization). The val ue
of 60 is arbitrary and can be changed with appropriate dinension
statement nodifications. For a site development tine of 1200 days,
this nmeans cavern priorities could be changed every 20 days on the
aver age.

Al of this information, time of priority change and new
priorities, is saved in the original input file for AUTSKED (see
Figure 2.1) which was created by PREDICT. For discussion purposes,
we shall call this file AUTIN. This is the reason for the feedback
loop from the block |abeled "AUTSKED' to the bl ock |abeled "I NPUT
FILE FOR AUTSKED' in Figure 2.1. |f file AUTIN is used again as the
input file to AUTSKED, the priority changes made previously wll be
part of the scheduling in AUTSKED and the user may specify sone
subsequent priority changes if desired. AUTSKED will then rerun and
add on the priority changes.

This option is available only if the user-specified priority
option is selected in AUTSKED, i.e., it is not available if the STR
priority schene (see page 5, line 8)is chosen

EDI TOR and PREDI CT should have the sanme tinme reference as AUTSKED

I f AUTSKED indicates that a change is required at day 1001 in cavern
9, the user nmust be able to relate day 1001 in AUTSKED to day 1001
in EDITOR and PREDI CT.



This is the original statement of the request, and the first
author's interpretation is as follows. Recall that PREDICT creates
i ndividual cavern schedul es independent of any constraints. Thus
the PREDI CT schedule for cavern 9 may say that from day 200 to 300
there should be a brine flow rate of 100,000 barrels per day. "Day
200 to 300" is relative to the devel opnent of this cavern. In the
site schedul e produced by AUTSKED, this activity for cavern 9 may
occur on day 800 to 900 (days now being relative to site
devel opnent). The objective of this request is to relate day 800 to
900 in the AUTSKED site schedule to day 200 to 300 in the PREDICT
schedule for cavern 9. This will allow the user, after exam ning
the site schedule, to make changes, via EDITOR in the PRED CT
schedules in order to achieve a reduced site conpletion tine. This
correlation between day intervals in the site schedul e and day
intervals in the individual cavern schedules is meaningful provided
that AUTSKED adheres to the original cavern schedul es created by
PREDI CT.  However, because of constraints, AUTSKED does not adhere
to these schedules. For exanple, AUTSKED may decide that it can
allocate only 50,000 barrels per day to cavern 9. The site schedule
will then show a flow rate of 50,000 barrels per day to cavern 9
from day 800 to day 1000. The extra 100 days are to allow for the
reduced flow rate.

Conpl ete correlation between day intervals in the site schedul e
and day intervals in PREDI CT cavern schedules is not possible. What
has been inplemented in AUTSKED is the following. A "clock" is
associated with each cavern. This clock is "running" if, in
AUTSKED, the cavern is being actively developed or is idle (zero
brine flow rate as scheduled in PREDICT). Qtherwise the clock is
not running. This means that the clock is not running if AUTSKED
has not schedul ed this cavern for active devel opnent because of
constraints. The clock is running during idle time specified in
PREDI CT because this is a part of the PREDI CT schedule for this
cavern.



This "cavern clock” is inplenmented as an option in the inter-
active input to AUTSKED. The user may or may not select it, as
desired.

Provide a capability in AUTSKED to redefine the maxi numflow rate
for each cavern.

As a result of schedul e changes during devel opment, it may be
necessary to redefine maxinumflow rates to some caverns to effect
site conpletion tine. This has been inplenented in the follow ng
way. In the interactive input to AUTSKED, the user specifies a
default maxi mum cavern brine flow and a default maxi num cavern oi
flow  These default values may be used for all caverns at a site
or, alternatively, the user may specify different maxi numflow rates
for individual caverns.

Tabul ate the total oil stored and the total storage volune created
per cavern and per site at each breakpoint.

This has been inplenmented in the interactive input to AUTSKED.
It is an option which can be selected at the user's discretion. It
was included to provide running totals of these paraneters.

Maintain maximumsite flow rates as long as possible even if it
means flow to a cavern that has a zero flow rate requested by EDI TOR

Specification of zero flowrate to a cavern for a nunber of
days in EDITOR was originally intended to allow active devel opnent
of sonme caverns to begin after the start date of site devel opnent.
This option has al so been used to stop devel opnent of a cavern at
any time in order to stagger devel opnent of caverns in the hope of
reducing site conpletion time. The purpose of this request is to
reactivate flow to sone of these caverns at zero flow when there are
not enough caverns being | eached to use up the maxi mum al | owabl e
site brine flow. However, there may be other reasons for



maintaining zero flow to the caverns for the specified nunber of
days. Therefore this request has been converted into an option in
the interactive input to AUTSKED. The user may "force" zero flow
rates to be maintained or opt to nake them dependent on the maximum
site flow utilization. This dichotony applies to all caverns at
zero flow, rather than on an individual basis.

Provide for a reduced flowto the [ower priority caverns in lieu of
reducing one or nore caverns to zero flow

This request is acconmodated by nunber 5 where a maxi num cavern
brine flow can be specified for each cavern. The flow automatically
will revert to the default maxi mum cavern brine flow when necessary
to use as much of the maximum site brine flow as possible. This
feature allows the continued devel opment of caverns that woul d
otherwi se be reduced to zero flow rate for sonme period of tine.
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V. OPERATI ONAL  CONSI DERATI ONS

Figure 4.1 contains a diagram depicting the interactions anmong the
conponents of the conplete program  The master program SPRSKD contai ns
as subprograms EDITOR, PREDICT and AUTSKED. As mentioned before, these
three progranms had previously been executed separately but are now all
part of the main program SPRSKD. The final two conponents are SLAM and
NETWRK

SPRSKD
NETWRK
EDITOR PREDICT AUTSKED SLAM
l——

Figure 4.1. Program Interactions

SLAMis a proprietary FORTRAN programdistributed by Pritsker and
Associ ates, West Lafayette, Indiana. 36 gl aM provi des network synbol s
for building graphical nodels which are easily translated into input
statenents for direct conputer processing. It contains subprograms that
support both discrete event and continuous nodel devel opments. The
subprogram AUTSKED utilizes all three of these nodeling aspects of SLAM
network, discrete event and continuous simulation. The network aspect is
incorporated into NETWRK. NETWRK is a graphical description, using the
SLAM syntax, of the scheduling of leaching and filling activities at an
SPR site. The NETWRK file is an input to SLAM  \en executing SPRSKD,
this file nust have the nanme NETWRK. The discrete event and continuous
sinul ation aspects are in AUTSKED's subroutines, which SLAM cal | s when
needed.

11



The program begins with SPRSKD. This programcalls ED TOR, PREDI CT
or AUTSKED at the user's option. EDITOR and PREDICT are stand-al one
subprograms. There is no interaction between either of themand SLAM.
Wien AUTSKED is called, it calls SLAMwhich is then in control. SLAM
reads and interprets the NETWRK file and site scheduling begins. There
is considerable interaction between SLAM and AUTSKED. The subroutines in
AUTSKED provide information to SLAM-information which is specific to
this particular application of SLAM In conputer jargon, AUTSKED is a
"library" of subroutines which is a supplement of SLM

It is inmportant to enphasize again that ED TOR PRED CT, AUTSKED and
SLAM are all FORTRAN programs witten in ANSI FORTRAN 77. NETWRK is a
special file witten in a syntax understood by SLAM  The structure of
this file would have to be changed only if the sequence of events in-
volved in the devel opment of an SPR site is changed fromthat described
in Reference 1.

12



V. SUWARY

The latest enbellishnents to the EDI TOR, PRED CT and AUTSKED
prograns, which have been described in this report, provide the user wth
increased flexibility to nodify the scheduling of leaching and filling of
caverns at an SPR site. Eight requests for changes have been addressed
and all but one have been inplemented. The one excepted was considered
to be outside the capability of the current structure of the prograns and
would require najor changes in the structure. The result nowis the
mast er program SPRSKD, which incorporates all three subprograns ED TOR,
PREDI CT and AUTSKED (see Figure 4-1).

13
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APPENDI X A

PROGRAM SPRSKD LI STI NG

Thi s appendi x contains a listing of SPRSKD, which conbines the
previously separate EDI TOR, PREDI CT and AUTSKED programs into one program
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APPENDI X B
NETWRK FI LE LI STI NG
This appendi x contains a listing of the file NETWRK which is an
input file used by SLAM  The statements in this file are a description,

in SLAM syntax, of the scheduling of |eaching and filling activities at
an SPR site.
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APPENDI X C

CDC NOS PROCEDURE FILE

Thi's appendi x contains a listing of the procedure file which is used
on the CDC tine-sharing system at SNL to execute the program SPRSKD.



APPENDI X C
CDC NOS PROCEDURE FI LE

This appendi x contains a listing of the procedure file which is used
on the CDC tine-sharing systemat SNL to execute the program SPRSKD.

BSLAM i s the FORTRAN- conpiled program SLAM BSPRSKD is the
FORTRAN- conpi | ed program SPRSKD, and NETWRK is the network input file to
SLAM  The version of SLAM used by SNL utilizes overlay structure with
FILE2 as the primary file in this structure. Overlay structure may not
be necessary on other conputers.

. PROC, SPRSKED.

REW ND, *.

GET,BSPRSKD/UN=DKBUCHA.

GET, BSLAM UN=DKBUCHA.

GET ,NETWRK/UN=DKBUCHA.

NOEXIT.
LIBEDIT,P=BSLAM,N-NSLAM,I=0,B=BSPRSKD,L=0.
ONEXIT.

RETURN, BSLAM.

RENAME , BSLAM=NSLAM.

LI BGEN, F=BSPRSKD, P=YYYSLI B.

LDSET (MAP=SBX/YYYYMAP,LIB=YYYSLIB,USEP=BLOKDT,USEP=BLOCDT,PRESET=0)

LOAD(BSLAM)

NOGO.

FILELl.

REVERT. SCHEDULE PROGRAM TERM NATED NORMALLY
EXIT.

REVERT, ABORT.  RUN ABCRTED
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APPENDI X D

SAVPLE SPRSKD | NPUT/ QUTPUT

This appendix is provided to illustrate a sample interactive session
bet ween the user and SPRSKD. The narrative portion discusses the inputs
required, and the actual conputer output follows. The narrative
di scusses each input as the reader follows along using the output |isting.

A SPRSKD session is initiated on SNL's conputer by entering the
command BEG N., SPRSKED. (SPRSKED i s a cpc/nos procedure file and is
listed in Appendix ¢.) Al user inputs are underlined and preceded with
a ? pronpt. Wien a RETURN key entry is the only requirement to enter the
proper information, e.g. the default case, then no input is shown-just
the ? pronpt.

In response to the BEG N, , SPRSKED command, SPRSKD displays a nmenu
(see page D-15). This menu indicates that three subprograns are
avai | abl e (EDI TOR, PREDICT and AUTSKED), and that the user has the option
to select any of them If the user is starting fromscratch to develop a
site schedule, then initial data must be entered into EDITOR  The out put
of EDITOR is then used by PREDI CT to develop individual cavern
schedules. Finally, the output of PREDICT is used by AUTSKED to devel op
a schedule for an entire site.

The exanple used in this appendix is the devel opment of a two--cavern
site. Most input is simlar to that which is required to develop a
|arger site, such as 14 caverns at Big HII. (Note that the output
Listing is intended to be printed on 15-inch W de paper.)

In this example an initial file will be developed by EDTOR so 1 is
sel ected fromthe main menu. The program next displays "SPR Schedul e
Editor Program Version Four" and "Enter input file nane or press return
if creating new file" (see Page D-15). Here the return is pressed (the
default) because a new file is to be created. If an existing EDITOR file
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is to be changed, then that file nmust be made available in the local file
space before SPRSKD is activated. That file nanme would then be entered
in response to EDITOR's first interrogative. For our exanple here, the
nane of the new file to be created by EDITOR is SAVMPLE. Thus, SAMPLE is
entered as the output file nanme for the next interrogative.

The next question, "ALTER CAVERN VALUES?" nust be answered yes to
activate the change routine in ED TOR This change routine includes
pronpts that ask for the required data entry {page D-16). ldentification
of caverns is linmted to the nunbers 101 through 120. This series was
chosen to be conpatible with other SPH sites. As noted at the top of
page D-16, the number 1 was entered intentionally to invoke the error
message. After entering the proper number, 101, the user is asked if the
cavern is to be deleted ("DELETE CAVERN # 1012"). This seems
inappropriate at a time when creating is the only consideration.
However, as tinme noves forward and this cavern is conpleted, then it wll
be necessary to delete it. At this time no is entered. The delete may
be invoked with a yes.

At the next pronpt, "“ENTER? OR OPT# OR ALL: (DEFAULT = ?, FOR HELP
----0 = EXIT),"™ the user is expected to enter the necessary data into the
file SAMPLE in seven steps. At this point the default will display the
data entry fields as illustrated next on page D-16. Data may be entered
by entering the opT# and then thecorresponding data in seven steps or
the user may enter ALL and then be pronpted for the seven data fields one
at atime. The seven data field opPT#'s plus the three other OPT#'s are
expl ai ned bel ow.

]

This is also the point in the ED TOR program at which changes to an
existing data file may be made. The user maycal |l thenecessary OPTit's
and enter changes as required. To retain existing data in any OPT#,
enter the default (press just the enter key).
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"0 ——e- Exit" - To exit fromthis subroutine.

"1 ---- Mde + FOV/* - Mdes are: 0 = leach/fill, L/F, 1 = |each--
then-fill, LTF, 2 = intermttent leach then fill, I/F.
FOV = final oil volune

"2 ---- END VOLS" - The total cavern volunme at the end of each

devel opment stage - sunp, sunp/chimey, 1st reverse (REV1),
2nd reverse (REV2-1, REV2-2) and 3rd reverse (REV3-1,

REV3-2).

"3 _—— Current vols" - Current cavern volume and current oil
volume. Wen starting, of course, these are zero.

"4 ~--- Wirkovers" - The amount of downtine (in DAYS) to do a
workover at the end of each devel opnent stage.

"5 -~——- BPR Schedul e" - This provides for the brine production
rates during devel opnent and oil fill. Up to nine entries
may be made

"6 -=-- |/F G vols" - This is used to define the intermttent oi
vol umes when that node is selected for data field 1 above.

"] ---- Ol Fll Rates" - For final oil fill or I/F.

"All -—~ 1 through 7" - Wen this option is selected, the program

automatically sequences through the above seven steps
displaying current values in the data fields (which are
default values in this exanple with a newy created file)
and then displaying pronpts for input of new values. This
is the proper response to the next pronpt for inserting
original data into all fields. For changing data in any
specific data field, the nunmber of that field would be the
proper response to the next pronpt.

"9 ---- Opt Help" - This will redisplay the data fields menu. This
Is also the default.

Wth the request “MODE??” data entry begins with the |eaching node
The default node is L/F, but for the sanple here, the leach-then-fil
nmode (LTF) is chosen by entering a 1. "FOV??" - the final oil volume, is
the next input request. It has a 10,000.00 MB default. For our sanple
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here, the FOV is changed to 11500 MB. (Note the warning which is issued
for values above 10,000 MB on page D 16.)

A default workover schedul e is displayed next and the user is asked
if the stage endvolunes are to be reconputed. Since the endvol umes for
the sanple problem have not been entered, the response to this question
is yes. The default endvolumes are displayed and redisplayed at the top
of page D 17. Fol | owi ng these displays, the individual endvol unes are
sequential ly displayed along with pronpts to allow changing as desired.
The new endvol unes are entered one at a time as illustrated on page
D 17. Since the caverns in the sanple are devel oped with only two
reverse stages, the inputs for nunbers 6 and 7 are the sane as input
nunber 5. The endvol umes selected for this sanple problem are as follows:

#1 ? 470 MB  This is the total cavern volunme at the end of sunp
devel opnent and replaces the . 00 MB as the default
sunp vol ume .

#2 ? 2770 MB  Total volune at the end of sunp/chimey. (Repl aces
the 3574.20-MB defaul t.)

#3 ¢ 6094 MB Total volune at the end of first reverse (REVL).
(Repl aces the 5892.60-MB defaul t.)

#4 2 9578 MR A nunber between those used in 3 (REV1) and 5 (REV2-2)

to satisfy the program  There used to be a workover
at this point so the programrequires data here at
REV2-1. (Replaces the 8191.45~MB default.)

#5 ? 12800 MB Total volune at the end of 2nd reverse (REV2-2).
(Repl aces the 10215.45-MB defaul t.)

#6 ? 12800 MB  Since the cavern is fully devel oped at the end of
Rev2-2, there is no further leaching. Steps 6 and 7
are left in the programin case a three- reverse system
needs to be investigated. (Repl aces the 12880.00-MB
default. )

#7 ? 12800 MB  Sane comrent as for 6.
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"CCV ??" - the current cavern volume, and "COV ??" - the current oil
volume, are the next requests. Since the user is starting a new cavern,
both the current cavern volume (CCV) and the current oil volume (COV) are
.00 MB. (In each case the default was used.) This option also permits

restarting a cavern for a current volume other than zero.

The previously displayed default workover schedule is displayed
again. For the sample case, a different workover series is input.
Therefore, seven entries are made in response to the following prompts:

"#1 2" 10 Days. At the end of sump. (Replaces the 0 day default.)
"#2 ?* 10 Days. After sump/chimney. (Replaces the 20 days default.)
"#3 2 15 Days. After 1st reverse (REV1). (Replaces the 20 days

default.)

“#4 2 _Q Days. After REV2-1 because no workover is planned. (REV2-1

is used in the leach/fill mode.)

"#5 ?" 15 Days. After completion of second reverse (REV2-2). This is
the end of cavern development. (Replaces the 20 days
default.)

Days. After REV3-1.

Days. After REV3-2. (Replaces the 20 days default.)

“#6 " 0
“#7 2" 0

Next, the brine production rate schedule (BPRS) in thousands of
bbl/day is requested as on page D-18 ("BPRS="). The line "BPRS=" through
the line "#12?" are next displayed. The default value of brine production
rate is 150 MBD. Since the average design flow rate is 175 MBD for Big
Hill caverns, that rate will be used. |If the default brine production
rate is not to be used, as in this example, then the desired rate along
with its number of days is sequentially entered. When values for one
time interval are entered, a prompt is displayed for the next interval
until the entry with the *, designating cavern completion, has been
made. Note that times entered for each interval are total days from
beginning of sump development. The brine production rate schedule,
displayed on page D-18 and following, reflects that the sump will be



developed at 50 MBD for 95 days. At the end of 95 days the cavern volume
is calculated to be 421 MB. At that time the second well in the cavern
will be opened (since coalescence will have occurred), and the flow will
be increased to 85 HBD. The 85 MBD in the two-well configuration can be
accomplished at the same raw water manifold pressure as 50 MBD in one
well. The intent of the 85 MBD for varying lengths of time will permit
using the workover rigs continuously without taking caverns off-line.
This will result in different-sized sumps but this is corrected in
sump/chimney development by going to similar total volumes in all
caverns. The BPRS is entered as follows:

50.95 ---  This means 50 MBD for 95 days.
85,103 -- 85 MBD from day 95 through day 103.
175,392 -- 175 MBD through day 392.
0.480 --- 0 MBD through day 480 to illustrate that zero flow may be
programmed into the schedule at any time.
125,% 175 MBD for the remainder of the time.

The program will discontinue calculations for each stage of cavern
development when the previously defined endvolume for that stage is
reached regardless of whether the days required corresponds to that

defined above.

The next prompt, page D-18, is for the final oil fill rate, for
which the default value is 50 MBD. Again, since Big Hill design was for
175 MBD oil fill rate, that is used in the sample. At this point, data
have been entered in the seven data fields of “Editor” for cavern 101.
At the next prompt, O is entered to exit the menu (pages D-2, D-3, and
D-16) and return to the prompt for the ID of the next cavern. The next
cavern is entered as 102. When the “DELETE CAVERN #102??" prompt is
answered NO, then all the data entered in Cavern 101 are now duplicated
in Cavern 102. It is easier to go into the 102 data file and change
endvolumes and the brine production rate schedule than to enter all
data. Again, referring back to the information required in the seven
data fields (see page D-16), one may find the numbers of the data fields
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in which changes are to be made for Cavern 102. We want to change the
sump, sump/chimney and REV1 endvolumes, so we enter a 2 and the program
displays the endvolumes stored for Cavern 102, page D-19. (These are the
same as are stored for Cavern 101.) After the endvolumes are displayed,
they may be changed one at a time by entering new numbers as shown on
page D-19. Note that the first three endvolumes were changed by inputs
and that the last four were left unchanged by using the default. After
the last endvolume is changed the prompt again asks in which of the seven
data fields are changes to be made? To change the brine production rate
schedule (BPRS), 5 is entered. The program responds with the data stored
in the BPRS file. This is the same information copied from the data
input for Cavern 101. Again, the operator is given a chance to change
each entry line by Line. The sump development at 50 MBD for 95 days
repeats for Cavern 102 so the default is used. For step two, the 85 MBD
from day 95 through 138 is entered and replaces the BPRS used for Cavern
101. This is entered by 85,138. The cavern is to be completed at a BPRS
of 175 MBD. To indicate that this is the last entry in the BPRS field,

the * is used. The 175*% was entered without the comma so that the error

message would be displayed. Finally, the 175,* was entered which EDITOR

understood.

The data option request line is displayed again asking if more
changes to Cavern 102 are desired. Since all corrections have been made,
a 0 is entered and the next cavern to be added is requested. If another
cavern were entered, it would have the same data in its file as Cavern
102. Since two caverns are sufficient for this sample, the default is
entered and a request for a "File Postview?" is displayed. This request
is answered by entering YES. (See page D-20.) The request to view all
caverns is entered and the response indicates that 2 of 20 caverns are to
be developed by displaying all data for Caverns 101 and 102, and by
indicating 18 caverns are inactive. (See pages D-20 and D-21.) The user
is next asked, "Done with EDITOR?" Answer YES. This completes the
session with the EDITOR subprogram in SPRSKD, and the user is notified
that the file containing all the required data is called SAMPLE (see page
D-21).



The main menu is displayed again and at this point PREDICT is
selected by entering 2. The prompt is for the input file name from the
EDITOR subprogram, so the entry is SAMPLE as illustrated on page D-22.
The next prompt is for a "File Name For PREDICT Output." By inputting a
file name here the output is saved in a file by that name, thus saving
the time of having it printed on the screen. The file can be printed
later when it is necessary to exit from SPRSKD. The PREDICT output file
has been named PREOUT for this illustration. The next prompt is to
assign a "File Name For AUTSKED Input.* This is entered as AUINPUT.
PREDICT next queries, "Do You Wish To Evaluate All Active Caverns?* The
note displayed at this point requires that the question be answered yes
if AUTSKED is to be run. If all caverns are not evaluated by PREDICT,
then the input to AUTSKED will include only those evaluated by the
running of PREDICT during this session. Here the default is set to
provide the yes input. File AUINPUT provides AUTSKED with individual
cavern schedules. The breakpoint prompt must be answered yes also so
that AUTSKED can operate on all caverns simultaneously. Again the
default is yes. The next two prompts are answered yes so that the output
can be examined in this Appendix. (Normally these two questions would be
answered with the default which is ne.) All PREDICT output is shown on
pages D-26 and D--27 following completion of the interactive session with
SPRSKD. The PREDICT subprogram runs very quickly but displays no output

if an output file name has been previously assigned.

After PREDICT completes its calculations, the main menu is displayed
again (see page D-22) and 3 is selected this time to run AUTSKED. The
first prompt asks for the “Name Of The AUTSKED Input File From PREDICT.“
This file name is entered as AUINPUT. The prompt then asks for the "Name
Of The AUTSKED Output File." This file name is entered as AUOUT, and
stands for the final schedule or product we desired when we started this
procedure at step 1 in the main menu. The AUOUT file is illustrated at

the end of this Appendix.

AUTSKED prompts for the following:



"Maximum Brine Flow For Site." 1400 MBD is used here since it
is the design value for Big Hill.

"Maximum Oil Flow For Site." 220 MBD is used because it is a
Big Hill design value also.

"Maximum Brine Flow (Default) For Caverns.”” (There is a warning
that it must exceed 40 MBD to produce valid predictions.) This
will permit caverns to receive up to the default amount as a
maximum in the event that the maximum brine flow for the site
falls below the value specified in 1 above. Another Big Hill
design value is entered here 175 MBD.

"Use Default Brine Flow For All Caverns?' The default of yes
here means that the maximum flow to all caverns is that listed
in item 3. If no is entered, then the user has an opportunity
to specify the maximum value for each cavern later.

"Maximum Oil Flow (Default) For Caverns." This input affects
oil limits the same way item 3 affects brine limits. 175 MBD is
the design maximum oil flow per cavern.

"Use Default Oil Flow For All Caverns?" Similar to item 4.
"Enter Number Of Workover Rigs." Enter the number of workover
rigs that are available during site development. The example
here assumes two rigs will be available. Therefore, 2 is
entered.

"Priority Choice."

a. "Shortest Time Remaining" - this is an automatic priority
setting that AUTSKED assigns during its computations.

b. "User Input Priority" - this permits the user to assign
priorities. In the sample case, spacing between wells at the
bottom of the hole was used.

c¢. "Cavern Number Minus 100" - this will automatically finish
Cavern 101 first, 102 second, etc. For our sample case,

priority 2 was selected.



10.

11.

12.

13.

14.

15.

"Do You Want A Clock For Each Cavern?' This option permits the
user to view the difference between the individual cavern
development time calculated in PREDICT and the time required to
complete each cavern in AUTSKED. This difference is more
apparent as more caverns are added. In our sample the clock
option was selected, but with only two caverns the effect of the
clock is not very apparent.

"Do You Want A Cavern/Oil Volume Tabulation At Each
Breakpoint?" This option lists the total cavern and oil volumes
for each cavern at each time breakpoint and also the totals for
the entire site.

"Do You Want Zero Flow Rates Maintained (¥) Or (N) Dependent On
Max Site Flow Utilization?" In our sample case we use some zero
flow time in EDITOR and PREDICT. This is recognized in PREDICT
as "idle" time. However, in AUTSKED we ask the subprogram to
depend upon maximum site flow utilization. As a result, Cavern
101 is completed in 718 days instead of the 806 days that
PREDICT calculates. The 88 days of zero flow or idle time that
was input into EDITOR (from day 392 to 480) is overridden by
AUTSKED. Tf YES is selected in the sample problem, then the
site demand for maximum brine flow does not override the request
for idle time, and Cavern 101 is developed in 806 days.

"Enter Project Start Date" (see page D-23). We use _07/01/87 for
our sample problem.

"*Scheduling Options." Option 1 will permit AUTSKED to run
through completion of the site. Option 2 permits the user to
stop AUTSKED at any future date and to reassign priorities. We
select 2.

If option 2 is selected, then the user must input the "Number Of
Days" on which priority changes will be made. In our sample,
150 days is selected. For subsequent changes, the total number
of days from the start of leaching must be used.

"Enter Cavern Priorities.” 1=highest, 2=next, etc. No input is

required here.
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16. "Enter Priority For Cavern 101." We enter 1 here.

17. "Enter Priority For Cavern 102." We enter 2.

18. "Would You Like An Echo Of Your Input And The Option To Make
Changes?" Yes was selected. The echo is illustrated on page
D-24, and shows the inputs as given by the user. Since the echo
is more than a screen full, it is divided into three sections
and requires pressing the RETURN key to continue.

19. Make a choice from the menu (see page D-24). Since everything
is as we had requested, selection 16 is chosen and the program
begins to execute.

20, 21. "Enter Cavern Priorities." The program stops after 150
days to permit the user to change the priorities assigned to
each cavern. The priority for Cavern 101 is changed to 2, and
for Cavern 102, to 1. See page D-25.

22. Scheduling option is again displayed and option 2 is the
intended choice. However, the user anticipates the next
question and enters 375 by mistake. The program responds with a
"Bad Input" error message and the user enters 2.

23. "Enter Number Of Days." This is the total number of days from
day 1, not the last priority change day. The user enters 375.
This sequence (Steps 20 through 22) is repeated one more time
and the user selects development completion by entering a 1 at
the last opportunity. See page D-25.

The program completes its calculation, and the main menu is
displayed once again. The exit choice, 4, is selected and the schedule
created by AUTSKED is written to the file AUOUT.

To review the data that was selected as input for this sample
exercise, see the EDITOR file on page D-20. This lists all of the data
for Caverns 101 and 102 and states that the other 18 caverns are
inactive. Next, print out the file PREOUT which contains the data in
PREDICT. This file is printed out starting on page D-26 and continues to
the page D-27. The Caverns 101 and 102 breakpoints provide all the data
needed by AUTSKED. The site breakpoints on page D--27 of the Attachment
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are shown as examples of data available in PREDICT, and indicate how long
it would take to develop the site provided there are no changes in
schedule, i.e., zero flow time is not overridden by AUTSKED. They also
List total cavern and oil volumes, average daily oil flow and brine
production rates. The final listing, Site Summary on page D-27 indicates
total cavern and oil volumes, oil use and average flow during each 90 day
interval. These data are listed at 90-day intervals because that is what

the user requested when inputs were given to PREDICT.

Finally, the output from the AUTSKED subprogram is printed from the
AUTSKED output file AUOUT. This output follows the PREDICT output
(starts on page D-28). The file starts with a review of some of the
input data, and a legend to explain the letters and numbers used in the

listing.

The first Listing is in pairs of Lines because we asked for the
cavern clock option. The first line contains the date, the number of
days from day 0, the brine production rate for Cavern 101 and its
development stage and finally the brine production rate for Cavern 102
and its development stage. The cavern clock on Line two lists the
development day from PREDICT that corresponds to where that cavern is in

its development. If a cavern is delayed in AUTSKED due to constraints,
the day number on Line one will, continue with the real clock, but the
cavern clock will stop. The cavern clock will resume when cavern

development resumes, and the difference between the day number on line
one and the cavern clock will indicate how many days the cavern was
off-line or not being developed. If it is necessary to go back to EDITOR
and change zero flow times, water flow rates or oil flows at some day
into the schedule, then cavern clock time must be used when figuring
where to enter the change in EDITOR.

The total time for site development is shown to be 772 days on page

D-30. This is 34 days less than PREDICT calculated per pages D-26 and

D-27. The difference between the cavern clock and the number of days
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from day zero (start of site development) is due to the fact that the
AUTSKED subprogram overrode the idle time that was entered into EDITOR
and PREDICT for Cavern 101. There is another consideration that affects
this difference, and that is the oil fill rate of Cavern 102. PREDICT
indicates a completion time of 742 days for Cavern 102. This is based
upon a final oil fill rate of 175 MBD for 54 days. However, since the
entire site can flow only 220 MBD of oil at any time and since Cavern
101, which is being filled at a rate of 175 MBD, has higher priority than
Cavern 102, only 45 MBD of oil are available to fill Cavern 102 until
Cavern 101 completes filling. This results in the 30-day difference
between the cavern clock and the time from PREDICT.

The next information on page D-30 includes statistics for variables
based on observation. These data are calculated from the cavern
completion times calculated in PREDICT. (718 days for cavern 101 and 772
days for cavern 102.) These values are self explanatory.

The statistics for time-persistent variables pertain to the
intermittent oil fill mode. Since our sample illustration is for the
leach-then-fill mode, these statistics do not apply. Tn the intermittent
oil fill mode, these statistics would apply to the first oil fill period.

The remaining information on page D-30 defines the various files
used in the program. Note that there is no file 2 and that F2 is used as
final fill for the leach-then-fill mode. Therefore, File 3 does not
apply here. (It is used in the intermittent oil fill mode.)

on pages D-31 and D-32 printouts for each of the five files listed
on page D-30 are displayed. TNOW is the time that the table is printed.
QQTTM is the last time the file was accessed. These printouts are all
for data contained in the files at the end of the run where the time is
772 days. These files may be used as diagnostic during the run but at
the end of the run they are all empty and of no value. The Resource
Statistics listed on page D-32 provide the statistical data defined for
each of the four resources numbered and labeled.
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The next listing titled table number 1, pages D-32, D-33, and D-34,
defines the total site brine flow rate (B), the total site oil flow rate
(0), the total site cavern volume (¢), and the total site oil volume
(V). These are instantaneous values at ten-day intervals. These data
are plotted on page D-35. Note that the duplicates in the right column
mean the pairs of letters listed have the same values on the plot. One
of the letters is printed on the plot but the other is not, simply to
avoid overstriking the two letters.

The final listing on page D-36 includes total cavern and oil volumes
for Cavern 101 in columns one and two; the same for Cavern 102 in columns

3 and 4; and site totals in columns 5 and 6.

This completes the sample interactive session using SPRSKD.



/begin, ,sprsked

KXXKKKKXKX MENU RXXKKX KX KKK K

1. EDIT OLD SITE FILE OR CREATE NEW SITE FILE USING EDITOR
2. DEVELOP INDIVIDUAL CAVERN SCHEDULES USING PREDICT

3. DEVELOP SITE SCHEDULE USING AUTSKED

4. EXIT FROM PROGRAM

ENTER NUMBER OF CHOICE
71

SPR SCHEDULE EDITOR PROGRAM
VERSION FOUR

ENTER INPUT FILE NAME OR PRESS RETURN
IF CREATING NEW FILE

? NEW SITE FILE WILL BE CREATED
ENTER OUTPUT FILE NAME

? Sample
NEW FTLE SAMPLE WILL BE CREATED

ALTER CAVERN VALUES?? (Y/N,N=DEFAULT)

?y
YES



CAVERN 1D# ?? (DEFAULT=NO MORE)
?1
RANGEERROR: MUST BE [ 101 TO 120}

CAVERN 1D# ??(DEFAULT=NO MORE)

?101

ID# = 101

DELETE CAVERN# 101 ?? (Y/N, N=DEFAULT)
n

NO

ENTER ? OR opT# OR ALL: (DEFAULT=?, FOR HELP ---- O=EXIT)
?

—————— EXIT

----- MODE + FOV

——-~- END VOLS

----- CURRENT VOLS

——-~-~ \WORKOVERS

~———~ BPR SCHEDULE

------ I/F OIL VOLS

—————— OIL FILL RATES
LL ----- 1 THRU 7

----- OPT HELP

VP N OOUTR WN O

ENTER ? OR oPT# OR ALL:(DEFAULT=?, FOR HELP ---- 0O=EXIT)
?all
ALL

THE LEACH MODE IS L/F

MODE ?? <0=L/F, 1=LTF, 2=1/F>(DEFAULT=NO CHANGE)
?1
THE MODE IS LTF

FOV = 10000.00 MB

FOV??(DEFAULT=NO CHANGE)
111500

11500.00 MB

WARNING: MUST BE < OR = TO FINAL CAVERN VOLUME

THE NEW WORKOVERS ARE:
SUMP  SUMP-CH REV1 REV2-1 REV2-2 REV3-1 REV3-2
0 20 20 0 20 0 20 DAYS

DO YOU WANT THE STAGE ENDVOLUMES RECOMPUTED??
(Y/N, N=DEFAULT)
?y
YES



THE NEW ENDVOLUMES ARE:
SUMP-CH
3574.20 5892.60

SUMP-CH
3574.20 5892.60

REV1

REV1

REVZ-1

REV2-2

REV3-1

REV3-2

8191.45 10215.45 12880.00 12880.00 MB

REV2-1

REV2-2

REVS-1

REV3-2

8191.45 10215.45 12880.00 12880.00 MB

PRESS RETURN FOR NO CHANGE

SUMP
.00
ENDVOLUMES =
SUMP
.00
#1 ?
? 470
470.00 MB
#2 ?
? 2770
2770.00 MB
#3 ?
? 6094
6094.00 MB
#4 ?
? 9578
9578.00 MB
#5 ?
? 12800
12800.00 MB
f##6 ?
? 12800
12800.00 MB
#71 2
? 12800
12800.00 MB
CCV =

CCV??(DEFAULT=NO CHANGE) ,

?
.00 MB

.00 MB

cov

COV??(DEFAULT=NO CHANGE)

?
.00 MB

WORKOVERS =
SUMP
0

SUMP-CH
20

REV1
20

.00 MB

REVS-1
0

PRESS RETURN FOR NO CHANGE

#1 2
? 10

10 DAYS
#2 2
? 10

10 DAYS
#3 2
? 15

15 DAYS

D-17

REV2-2
20

REV3-1
0

REV3-2
20 DAYS



#4 2
?0
0 DAYS
#5 2
15
? 15 DAYS
#6 2
? 0
0 DAYS
#7 2

-~ 1O

0 DAYS

BPRS =
150.00, *

PRESS RETURN FOR NO CHANGE

#17?
? 50.95

50.00, 95
# 27
? 85,103

85.00, 103
# 37
7 175,392

175.00, 392
# 47
? 0,480

.00, 480

#57?
? 175,%

175.00, *

FINAL OIL FTLL RATE =50.00 MB

FILLRATE? ? (DEFAULT=NO CHANGE)
? 175
175.00 MB

ENTER ? OR opPT# OR ALL: (DEFAULT=?, FOR HELP --~~ O=EXIT)
20
0

CAVERN 1D# ??(DEFAULT=NO MORE)
2102
ID# = 102

DELETE CAVERN# 102 ??(Y/N, N=DEFAULT)
?
NO

ENTER ? OR oPT# OR ALL:(DEFAULT=?, FOR HELP ---- O=FXIT)
22
2



ENDVOLUMES =
SUMP SUMP-CH REV1 REV2-1 REV2-2  REV3-1 REV3-2

470.00 2770.00 6094.00 9578.00 12800.00 12800.00 12800.00 MB

PRESS RETURN FOR NO CHANGE

#1 ?
? 679

679.00 MB
#2 ?
? 2710

2710.00 MB
#3 ?
? 6092

6092.00 MB
4 ?
?

9578.00 MB
#5 ?
?

12800.00 MB
#6 ?
?

12800.00 MB
#7 ?
?

12800.00 MB

ENTER ? OR oPT# OR ALL:(DEFAULT=?, FOR HELP ---- 0=EXIT)
?5
5

BPRS =
50.00, 95
85.00, 103
175.00, 392

.00, 480
175.00, *

PRESS RETURN FOR NO CHANGE

#17?
?
50.00, 95
# 22
? 85.138
85.00, 138
# 37?
? 175%
INPUT ERROR: INCORRECT REAL FORMAT OR CHARACTER
# 37
? 175,*
175.00, =*




ENTER ? OR oPT# OR ALL: (DEFAULT=?, FOR HELP ---- O=EXIT)
70
0

CAVERN 1D# ?? (DEFAULT=NO MORE)
?
FILE POSTVIEW??(Y/N, N=DEFAULT)

?y
YES
ENTER CAVERN{#S OR ALL:
? all
101 IS ACTIVE
MODE IS LTF
ccv = .00 MB
cov = .00 MB
FOV = 11500.00 MB
BPR# 1 = 50.00, 95 (MB/DAY,LASTDAY#)
BPR# 2 = 85.00, 103 (MB/DAY,LASTDAY#)
BPR# 3 = 175.00, 392 (MB/DAY,LASTDAY#)
BPR# 4 = .00, 480 (MB/DAY,LASTDAY#)
BPR# 5 = 175.00, * (MB/DAY,LASTDAY{#)
OIL FILL RATE = 175.00 MB
SUMP SUMP-CH REV1 REV2-1 REV2-2 REV3-1 REV3--2
EVS = 470.00 2770.00 6094.00 9578.00 12800.00 12800.00 12800.00 MB
DELAYS = 10 10 15 0 15 0 0 DAYS
102 IS ACTIVE
MODE IS LTF
ccv = .00 MB
cov = .00 MB

FOV = 11500.00 MB

BPR# 1 = 50.00, 95 (MB/DAY,LASTDAY#)
BPR# 2 = 85.00, 138 (MB/DAY,I.ASTDAY#)
BPR# 3 = 175.00, * (MB/DAY,LASTDAY#)

OIL FILL RATE = 175.00 MB

SUMP SUMP-CH REV1I  REV2-1 REV2-2 REV3-1 REV3-2
EVS = 679.00 2710.00 6092.00 9578.00 12800.00 12800.00 12800.00 MB
DELAYS = 10 10 15 0 15 0 0 DAYS

103 IS INACTIVE

104 IS INACTIVE
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105

106

107

108

109

110

111

112

113

114

115

116

117

118

IS

IS

IS

IS

IS

IS

IS

INACTIVE

INACTIVE

INACTIVE

INACTIVE

INACTIVE

INACTIVE

INACTIVE

INACTIVE

INACTIVE

INACTIVE

INACTIVE

INACTIVE

INACTIVE

INACTIVE

119 IS INACTIVE

120 IS INACTIVE

DONEWITHEDITOR?? (Y/N)

7Y

*%%x%x EDITING COMPLETED ***%

SITE FILE WITH CHANGES IS SAMPLE

AkkkkKkkkk MENU RAAARKKK K KKK
EDIT OLD SITE FILE OR CREATE NEW SITE FILE USING EDITOR
DEVELOP INDIVIDUAL CAVERN SCHEDULES USING PREDICT
DEVELOP SITE SCHEDULES USING AUTSKED

EXIT FROM PROGRAM

ENTER NUMBER OF CHOICE

? 2



ENTER INPUT FILE NAME FROM EDITOR

? sample
ENTER FILE NAME FOR PREDICT OUTPUT
(DEFAULT =0UTPUT, |.E. THE TERMINAL)

? preout
ENTER FILE NAME FOR AUTSKED INPUT

? auinput

DO YOU WISH TO EVALUATE ALL ACTIVE CAVERNS?
(Y OR N, DEFAULT = Y)
NOTE: ANSWER Y IF YOU ARE GOING TO RUN AUTSKED
?
DO YOU WANT BREAKPOINT DATA FOR EACH CAVERN?
(Y OR N, DEFAULT = Y)
NOTE: ANSWER Y IF YOU ARE GOING TO RUN AUTSKED
?
DO YOU WANT THE STTE BREAKPOINT SUMMARY?
(Y OR N, DEFAULT = N)
?y
DO YOU WANT A SITE INCREMENTAL SUMMARY?
(Y OR N, DEFAULT = N)
?
2y
ENTER REPORT INCREMENT IN DAYS [D:90]
?

*%%* PREDICT CAVERN SCHEDULES COMPLETED ***x

FILE FOR INPUT TO AUTSKED IS AULINPUT
PREDICT CAVERN SCHEDULES IN FILE PREOUT

KX KKKKKRKR MENU Fokkkdkkkkkkkk

1. EDIT OLD SITE FILE OR CREATE NEW SITE FILE USING EDITOR
2. DEVELOP INDIVIDUAL CAVERN SCHEDULES USING PREDICT

3. DEVELOP SITE SCHEDULE USING AUTSKED

4. EXIT FROM PROGRAM

ENTER NUMBER OF CHOICE
?3

ENTER NAME OF AUTSKED INPUT FILE FROM PREDICT

? auinput
ENTER NAME OF AUTSKED OUTPUT FTLE

? auout



*xkkk AU T S KE D *xeex

ENTER MAX BRINE FLOW FOR SITE(MB/DAY)
? 1400
ENTER MAX OIL FLOW FOR SITE(MB/DAY)
? 220
ENTER MAX BRINE FLOW (DEFAULT) FOR CAVERNS(MB/DAY)
(MUST BE AT LEAST 40)
? 175
USE DEFAULT BRINE FLOW FOR ALL CAVERNS?(Y/N,DEFAULT=Y)
?
ENTER MAX OIL FLOW (DEFAULT) FOR CAVERNS (MB/DAY)
? 175
USE DEFAULT OIL FLOW FOR ALL CAVERNS?(Y/N,DEFAULT=Y)
?
ENTER NUMBER OF WORKOVER RIGS
? 2
PRIORITY CHOICE
1. SHORTEST TIME REMAINING
2. USER INPUT PRIORITY
3. CAVERN NUMBER MINUS 100

ENTER NUMBER OF CHOICE
? 2
DO YOU WANT A CLOCK FOR EACH CAVERN? (Y/N, DEFAULT=N)
?y
DO YOU WANT A CAVERN/OIL VOLUME TABULATION AT EACH
BREAKPOINT? (Y/N, DEFAULT=N)
?y
DO YOU WANT ZERO FLOW RATES MAINTAINED (¥) OR
(N) DEPENDENT ON MAX SITE FLOW UTILIZATION ?(Y¥/N, DEFAULT=Y)
?n
ENTER START DATE FOR PROJECT
IN THE FORMAT MM/DD/YY
EXAMPLE: 04/08/83
? 07/01/87
SCHEDULING OPTIONS
1. DEVELOP SCHEDULE TO SITE COMPLETION
2. STOP SCHEDULE AFTER A NUMBER OF DAYS
AND REPRIORITIZE THE CAVERNS

ENTER NUMBER OF CHOICE
? 2
ENTER THE NUMBER OF DAYS
? 130
ENTER CAVERN PRIORITIES--
1 HIGHEST, 2 NEXT, ETC.

ENTER PRIORITY FOR CAVERN 101
?1
ENTER PRIORITY FOR CAVERN 102
? 2
WOULD YOU LIKE AN ECHO OF YOUR INPUT
AND THE OPTION TO MAKE CHANGES? (Y/N, DEFAULT=N)

7Y
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*x ECHO OF INPUT **

MAXIMUM BRINE FLOW FOR SITE
MAXIMUM OIL FLOW FOR SITE

MAX BRINE FLOW(DEFAULT) FOR CAVERNS
MAX OIL FLOW(DEFAULT) FOR CAVERNS
NUMBER OF WORKOVER RIGS

PROJECT START DATE

CAVERN CLOCK OPTION

CAVERN/OIL VOLUME TABULATION
FORCED ZERO FLOW OPTION

PAUSE PRESS RETURN TO CONTTNUE
2

1400 MB/DAY
220 MB/DAY
175 MB/DAY
175 MB/DAY
2
07/01/87
YES
YES
NO

MAX FLOW RATES AND INITIAL PRIORITIES

CAVERN NUMBER PRIORITY MAX BRINE FLOW
101 1 175
102 2 175

PAUSE PRESS RETURN TO CONTTNUE
?

MAKE A CHOICE FROM THE MENU

*%% MENU XX

CHANGE MAX SITE BRINE FLOW
CHANGE MAX SITE OIL FLOW

CHANGE NUMBER OF WORKOVER RIGS
CHANGE CAVERN CLOCK OPTION

CRXNdhwnNE

10. CHANGE FORCED ZERO FLOW OPTION
11. CHANGE PROJECT START DATE

CHANGE MAX BRTNE FLOW(DEFAULT) FOR CAVERNS
CHANGE MAX OIL FLOW(DEFAULT) FOR CAVERNS
CHANGE MAX BRINE FLOW FOR A CAVERN

CHANGE MAX OIL FLOW FOR A CAVERN

CHANGE CAVERN/OIL VOLUME TABULATION

12. CHANGE PRIORITY TYPE(STR OR USER)

13. CHANGE CAVERN USER PRIORITY

14. DISPLAY CURRENT CAVERN PRIORITY TABLE

15. DO INPUT ECHO AGAIN
16. EXIT TO PROGRAM EXECUTION
17. TERMINATE THIS RUN

716

SCHEDULING PROGRAM IS EXECUTING

SCHEDULING STOPPED AT DAY 150 IN ORDER TO
CHANGE CAVERN PRIORITIES.

ENTER CAVERN PRIORITIES-
1 HIGHEST, 2 NEXT, ETC.

MAX OIL FLOW
175
175



ENTER PRIORITY FOR CAVERN 101
? 2
ENTER PRIORITY FOR CAVERN 102
1
? SCHEDULING OPTIONS
1. DEVELOP SCHEDULE TO SITE COMPLETION
2. STOP SCHEDULE AFTER A NUMBER OF DAYS
AND REPRIORITIZE THE CAVERNS

ENTER NUMBER OF CHOICE
? 375
BAD INPUT---TRYAGAIN
SCHEDULING OPTIONS
1. DEVELOP SCHEDULE TO SITE COMPLETION
2. STOP SCHEDULE AFTER A NUMBER OF DAYS
AND REPRIORITIZE THE CAVERNS

ENTER NUMBER OF CHOICE
? 2

ENTER THE NUMBER OF DAYS
? 375

SCHEDULING CONTINUING

SCHEDULING STOPPED AT DAY 375 IN ORDER TO
CHANGE CAVERN PRIORITIES.

ENTER CAVERN PRIORITIES-
I HIGHEST, 2 NEXT, ETC.

ENTER PRIORITY FOR CAVERN 101
?1
ENTER PRIORITY FOR CAVERN 102
? 2
SCHEDULING OPTIONS
1. DEVELOP SCHEDULE TO SITE COMPLETION
2. STOP SCHEDULE AFTER A NUMBER OF DAYS
AND REPRIORITIZE THE CAVERNS

ENTER NUMBER OF CHOICE
? 1

SCHEDULING CONTINUING

*%xxx SITE SCHEDULE COMPLETED ****
SITE SCHEDULE IN FILE AUOUT

KAKKKKKRKK MENU HAokekkkkkkkokkk
1. EDIT OLD SITE FILE OR CREATE NEW SITE FILE USING EDITOR

2. DEVELOP INDIVIDUAL CAVERN SCHEDULES USING PREDICT



3.

4.

DEVELOP SITE SCHEDULES USING AUTSKED

EXIT FROM PROGRAM

ENTER NUMBER OF CHOICE

? 4

REVERT, SCHEDULE PROGRAM TERMINATED NORMALLY

/ra

15 FILES PROCESSED.

/list,f=preout

CAVERN 101 BREAKPOTNTS

DAY

INTERVAL

1-
96-
104~
114~
231~
241-
371~
386-
393~
481-
606~
728~
743~

CAVERN 102 BREAKPOINTS

0
95
103
113
230
240
370
385
392
480
605
727
742
806

DAY
INTERVAL STAGE

LEACH
STAGE

SUMP
SUMP
w/o
s/c
wW/0
R1
w/o
R2-1
IDLE
R2-1
R2-2
w/o
FILL

LEACH

1-
96-
139~
149-
253~
263~
395-
410-
542-
664~
679-

0
95
138
148
252
262
394
409
541
663
678
742

SUMP
SUMP
W/0
s/c
w/o
RI
W/0
R2-1
R2-2
w/o
FILL

BRINE OIL CAVERN
FLOW FLOW VOLUME
0.

50.0 .00 422.
85.0 .00 470.
175.0 .00 2770.
175.0 2.86 6094.
175.0 .00 6280.
175.0 .00 9578.
175.0 .00  12800.
175.0 175.00 12800.

BRINE
ELOW

50.0

85.0

175.0

175.0

175.0
175.0

175.0

OIL CAVERN
FLOW VOLUME
0.

.00 422.
.00 679.
.00 2710.
2.81 6092.
.00 9578.
.00  12800.

175.00 12800.

OIL
VOLUME
0.
0.
0
0.
371.

371.

371.
371.

11500.

OlIL
VOLUME

371.

371.
371.

11500.



~SITE BREAKPOINTS--

TOTAL TOTAL DAILY  BRINE

DAY CAVERN OIL OIL  PRODUCTION

INTERVAL VOLUME  VOLUME FLOW RATE
0 0. 0.

1- 95 843. 0. .00 100.0
96- 103 939. 0. .00 170.0
104- 113 999. 0 . .00 85.0
114- 138 1640. 0 .00 260.0
139- 148 1837. 0 .00 175.0
149- 230 5050. 0 .00 350.0
231- 240 5246. 0. .00 175.0
241- 252 5787. 34. 2.86 350.0
253- 262 6043. 63. 2.86 175.0
263~ 370 11571. 675. 5.67 350.0
371- 385 11955. 717. 2.81 175.0
386~ 392 12321. 737. 2.81 350.0
393- 394 12372. 743. 2.81 175.0
395- 409 12372. 743. .00 .0
410- 480 14247. 743. .00 175.0
481- 541 17467. 743. .00 350.0
542- 605 20846. 743. .00 350.0
606- 663 23910. 743. .00 350.0
664- 678 24306. 743. .00 175.0
679~ 727 25600. 9263. 175.00 350.0
728- 742 25600. 11871. 175.00 175.0
743- 806 25600. 23000. 175.00 175.0

~SITE SUMMARY---

TOTAL TOTAL AVERAGE
CAVERN OIL OIL OIL
DAY VOLUMES VOLUMES  USED FLOW
0 0. 0.

90 799. 0. 0. .00
180 3091. 0. 0. .00
270 6452. 108. 108. 1.20
360  11059. 618. 510. 5.67
450 13455. 743. 124, 1.38
540 17415. 743. 0. .00
630 22167. 743. 0. .00
720  25415. 8046. 7303. 81.15

806 25600. 23000. 14954, 173.89
/list.f=auout

D-27



DATE

07/01/87
CAVERN
10/04/87
CAVERN
10/12/87
CAVERN
10/15/87
CAVERN
10/19/87
CAVERN
10/22/87
CAVERN
11/16/87
CAVERN
11/19/87
CAVERN
11/23/87
CAVERN
11726/87
CAVERN
11/28/87
CAVERN

## DAYS

0
CLOCK
95
CLOCK
103
CLOCK
106
CLOCK
110
CLOCK
113
CLOCK
138
CLOCK
141
CLOCK
145
CLOCK
148
CLOCK
150
CLOCK

CAVERN NUMBER

101 102

5osut 508U+

0+ 0+
855U+ 858U+

95+ 95+
Wl + su +
103+ 103+
w2 + su +
106+ 106+
w3 + su +
110+ 110+

1758C+ su +

113+ 113+
SC + Wl +
138+ 138+
SC + w2 +
141+ 141+
SC + w3 +
145+ 145+
SC +1758C+
148+ 148+
SC + SC +
150+ 150t

*kxx S C HED U L E %%xx

MAXIMUM BRINE FLOW FOR SITE

1400 MB/DAY

MAXIMUM OIL FLOW FOR SITE 220 MB/DAY

MAXIMUM BRINE FLOW FOR CAVERN 175 MB/DAY

MAXIMUM OIL FLOW FOR CAVERN 175 MB/DAY

NUMBER OF WORKOVER RIGS 2
LEGEND

su SUMP

SC SUMP/CHIMNEY

Rl REVERSE 1

R2 REVERSE 2

R3 REVERSE 3

Fl INTERMEDIATE FILL PHASE

F2 TNTERMEDIATE FILL PHASE

F3 FINAL FILL PHASE

LF LEACH/FILL OIL FLOW

wl WORKOVER PHASE 1

w2 WORKOVER PHASE 2

w3 WORKOVER PHASE 3

F SOME CAVERN IN FILL PHASE



02/16/88
CAVERN
02/19/88
CAVERN
02/23/88
CAVERN
02/26/88

CAVERN
03/09/88
CAVERN
03/12/88
CAVERN
03/16/88
CAVERN
03/19/88

CAVERN
07/07/88
CAVERN
07/10/88

230
CLOCK
233
CLOCK
237
CLOCK
240

CLOCK
252
CLOCK
255
CLOCK
259
CLOCK
262

CLOCK
372

CLOCK
375

CAVERN CLOCK

07/12/88
CAVERN
07/17/88
CAVERN
07/22/88
CAVERN
07/29/88
CAVERN
07/31/88
CAVERN
08/05/88
CAVERN
08/10/88
CAVERN
08/15/88
CAVERN
10/25/88
CAVERN
11/29/88
CAVERN
12/25/88
CAVERN
03/31/89
CAVERN
04/05/89
CAVERN
04/10/89
CAVERN
04/15/89
CAVERN
04/26/89
CAVERN

377
CLOCK
382
CLOCK
387
CLOCK
394
CLOCK
396
CLOCK
401
CLOCK
406
CLOCK
411
CLOCK
482
CLOCK
517
CLOCK
543
CLOCK
639
CLOCK
644
CLOCK
649
CLOCK
654
CLOCK
665
CLOCK

Wl +
230+
w2 +
233+
w3 +
237+
172R1+
3LF+
240+
R1 +
252+
R1 +
255+
R1 +
259+

SC +
230+
SC +
233+
SC +
237+
SC +

+
240+
Wl +
252+
W +

255+

W +
259+

R1 +172R1+

+
262+
w1l +
372+
Wl +
375+
W+
377+
8 +
382+

175R2+
387+
175R2+
394+
R2 +
396+
R2 +
401+
R2 +
406+

3LF+
262+
Rl +
372+
Rl +
375+
Rl +
377+
Rl +
382+
R1 +
387+
R1 +
3944
W +
396+
W+
401+
V8 +
406+

R2 +175R2+

411+
175R2+
482+
175R2+
517+

411+
R2 +
482+
R2 +
517+

R2 +175R2+

543+
Wl +
639+
W +
644+
VB +
649+
175F2+
654+
F2 +
665+

543+
R2 +
639+
R2 +
644+
R2 +
649+
R2 +
654+
W +
665+
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05/01/89 670 F2 + W + F +
CAVERN CLOCK 670+ 670+

05/06/89 675 F2 + WB + F +
CAVERN CLOCK 675+ 675+

05/11/89 680 F2 + 45F2+ F t
CAVERN CLOCK 680+ 680t

06/18/89 718 +175F2+ F t
CAVERN CLOCK 718+ 718+

08/11/89 172 t t t
CAVERN CLOCK 718t 772+

**STATISTICS FOR VARIABLES BASED ON OESERVATION®**

MEAN STANDARD
VALUE DEV | AT | ON
CAVERN DONE TIME .7430E+03 . 3B18BE+O2

**STATISTICS FOR

MEAN STANDARD
VALUE DEVIATION
If- FILL 1 ELSE @ - 31OFE+Q0 L BE29E+0O0

FILE1 IS F1 OR F2 FILL QUEUE
FILE 3 IS F3 FILL QUEUE

FILE 4 IS LEACH NG QUEUE

FILE 5 | S WORKOVER 1 OR 3 QUEUE

FILE 6 | S WORKOVER 2 QUEUE

COEFF. OF MINIMUM MAX TMUM
VARIATION VALLUE VALUE
. 5128E~01 L 7T1BOE+03 . 7720E+03

‘TIME-F'ENSISTENT VARIABLES#*#

MINIMUM MAX IMLIM TIME
VALUE VALUE | NTEHVAL
- QAOOE+OO L 1OOGE+G]Y LT720E+O3F
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NUMBER O F
OBSERVATIONS

2

CURRENT
VALUE

L1 O0OGE+OL
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PRI NTOUT OF FILE NUMBER 1
TNOW = .7720E+03
QQTIM= . 7180E+03

TI ME PERI OD FOR STATI STI CS .7720E+03

AVERAGE NUMBER | N FILE . 0000
STANDARD DEVI ATI ON . 0000
MAXI MUM NUMBER IN FI LE 2

THE FILE | S EMPTY

PRI NTOUT OF FILE NUMBER 3

TNOW = . 7720E+03

QQTIM= . 0000E+00
TIME PERIOD FOR STATISTICS .7720E+03
AVERAGE NUMBER | N FILE . 0000
STANDARD DEVI ATI ON . 0000
MAXI MUM NUMBER | N FI LE 0

THE FTLE IS EMPTY

PRI NTQUT OF FILE NUMBER 4

TNOW = . 7720E+03

QQTIM= .6540E+03
TIME PERIOD FOR STATISTICS .7720E+03
AVERAGE NUMBER I N FI LE . 0000
STANDARD DEVI ATI ON . 0000
MAXI MUM NUMBER | N FI LE 2

THE FILE IS EMPTY

PRI NTOQUT OF FI LE NUMBER 5

TNOW = .7720E+03

QQTIM= .6750E+03
TIME PERI OD FOR STATISTICS .7720E+03
AVERAGE NUMBER | N FILE . 0000
STANDARD DEVI ATI ON . 0000
MAXI MUM NUMBER | N FI LE 1

THE FILE | S EMPTY

PRI NTQUT OF FILE NUMBER 6
TNOW = .7720E+03
QQTIM= .6700E+03



RESCQURCE
NUMBER

RESCOURCE
NUMBER

RESCQURCE
NUMBER

RESCOURCE
NUMBER

TIME

.0000E+00
.1000E+02

TIME PERI OD FOR STATI STI CS .7720E+03

AVERAGE NUMBER I N FILE
STANDARD DEVI ATI ON
MAXI MUM NUMBER IN FI LE

THE FILE IS EMPTY

**RESOURCE STATI STI CS**

RESOURCE CURRENT  AVERAGE STANDARD MAXI MUM
LABEL CAPACI TY UTI LI ZATION  DEVI ATION  UTI LI ZATI ON
BRI NE *kxkxk 271081, 8653 98266. 1722 350000
**RESOURCE  STATI STI CS**
RESOURCE CURRENT  AVERAGE STANDARD MAXIMUM
LABEL CAPACI TY UTI LI ZATION  DEVTATION  UTXLI ZATI ON
wolL OR 3 3 .0829 .2757 1
**RESOURCE  STATI STI CS**
RESOURCE CURRENT  AVERAGE STANDARD MAXI MUM
LABEL CAPACI TY UTI LI ZATION  DEVI ATION  UTI LI ZATI ON
wo?2 2 .0466 .2108 1
**RESOURCE  STATI STI CS**
RESOURCE CURRENT  AVERAGE STANDARD MAXTMUM
LABEL CAPACI TY UTILI ZATION  DEVIATION  UTXLI ZATI ON
aL 220000 29924. 6528 68303. 5158 220000
**TABLE NUMBER 1**
RUN NUMBER 1
BRINE FLOW O L FLOW CAVERN VOLUME  OIL VOLUME
.1400E+04 .2200E+03 .0000E+00 .0000E+00
.1000E+03 .0000E+00 .8874E+02 .0000E+00
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. 0000
. 0000
1

CURRENT
UTI LI ZATI ON

0

CURRENT
UTI LI ZATI ON

0

CURRENT
UTI LI ZATI ON

0

CURRENT
UTI LI ZATI ON

0



.2000E+02
.3000E+02
.4000E+02
.5000E+02
.6000E+02
. 7000E+02
.8000E+02
.9000E+02
.1000E+03
.1100E+03
.1200E+03
.1300E+03
.1400E+03
.1500E+03
.1600E+03
.1700E+03
.1800E+03
.1900E+03
.2000E+03
.2100E+03
.2200E+03
.2300E+03
. 2400E+03
.2500E+03
.2600E+03
.2700E+03
.2800E+03
. 2900E+03
.3000E+03
.3100E+03
.3200E+03
.3300E+03
.3400E+03
.3500E+03
.3600E+03
.3700E+03
.3800E+03
.3900E+03
-4000E+03
.4100E+03
.4200E+03
.4300E+03
.4400E+03
.4500E+03
.4600E+03
.4700E+03
.4800E+03
.4900E+03
.5000E+03
.5100E+03
.5200E+03
.5300E+03
.5400E+03
.5500E+03
.5600E+03

.1000E+03
.1000E+03
.1000E+03
.1000E+03
.1000E+03
.1000E+03
.1000E+03
. 1000E+03
.1700E+03
.8500E+02
.2600E+03
.2600E+03
.1750E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.1750E+03
.3500E+03
.1750E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.1750E+03
.3500E+03
.1750E+03
.1750E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.2810E+01
.2810E+01
.5578E+01
.5578E+01
.5578E+01
.5578E+01
.5578E+01
.5578E+01
.5578E+01
.5578E+01
.5578E+01
.5578E+01
.5578E+01
.2768E+01
.2768E+01
.0000E+00
.0000E+00
. 0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
. 0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.1775E+03
.2662E+03
.3550E+03
.4437E+03
.5324E+03
.6212E+03
. 7099E+03
.7986E+03
.9037E+03
.9825E+03
.1181E+04
.1439E+04
.1685E+04
.1921E+04
.2315E+04
.2710E+04
.3104E+04
.3498E+04
.3892E+04
.4287E+04
.4681E+04
.5075E+04
.5272E+04
.5722E+04
.6014E+04
.6469E+04
.6975E+04
. 7480E+04
. 7986 E+04
.8492E+04
.8997E+04
.9503E+04
.1001E+05
.1051E+05
.1102E+05
.1152E+05
.1183E+05
.1216E+05
.1258E+05
.1284E+05
.1335E4+05
.1388E+05
.1441E+05
.1494E+05
.1547E+05
.1601E+05
.1654E+05
.1707E+05
.1760E+05
.1813E+05
.1866E+05
.1920E+05
.1973E+05
.2026E+05
.2079E+05
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.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
. 0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
. O0CCEt OO
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.2810E+02
.5620E+02
.1064E+03
.1622E+03
.2180E+03
.2738BE+03
.3296E+03
.3853E+03
.4411E+03
.4969E+03
.5527E+03
.6085E+03
.6642E+03
.6975E+03
. 7252E+03
. 7418E+03
. 7418E+03
. 7418E+03
. 7418E+03
. 7418E+03
. 7418E+03
. 71418E+03
. 7418E+03
.7418E+03
.7418E+03
. 7418E+03
. 7418E+03
, 7418E+03
. 7418E+03
. 7418E+03
.7418E+03
. 7418E+03



.5700E+03
.5800E+03
.5900E+03
.6000E+03
.6100E+03
.6200E+03
.6300E+03
.6400E+03
.6500E+03
.6600E+03
.6700E+03
.6800E+03

.6900E+03

.7000E+03
. 7100E+03
. 7200E+03
. 7300E+03
. 7400E+03
. 7500E+03
.7600E+03
. 7700E+03
.7720E+03

MINTMUM
MAXI MUM

.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.3500E+03
.1750E+03
.1750E+03
.3500E+03
.1750E+03
.1750E+03
.2200E+03
.2200E+03
.2200E+03
.1750E+03
.1750E+03
.1750E+03
.1750E+03
.1750E+03
.1750E+03
.1750E+03

.8500E+02
.1400E+04

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.1750E+03
.1750E+03
.1750E+03
.2200E+03
.2200E4+03
.2200E+03
.1750E+03
.1750E+03
.1750E+03
.1750E+03
.1750E+03
.1750E+03
.1750E+03

.0000E+00
.2200E+03

.2132E+05
.2185E+05
.2238E+05
.2292E+05
. 2345E+05
.2398E+05
.2451E+05
.2501E+05
.2528E+05
.2555E4+05
.2568E+05
.2568E+05
.2568E+05
.256BE+05
.2568E+05
.2568E+05
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US DCE SPR PMO (12)
900 Commerce Road East
New Ol eans, LA 70123
Attn: E E. Chapple, PR-63 (5)
D. CGuier, PR-622.2
J. Kunkel, PR-622.2
L. Rousseau, PR-622.2
D. Spence, PR-62
J. \Wagoner, PR-61
Techni cal Docunentation (2)

Boei ng Petrol eum Services, Inc. (10)
850 S. dearview Parkway
New Ol eans, LA 70123
Attn: R Dyer, EF-31
J. Lamare, EF-16 (5)
K.EE MIls, EF-91 (2)
R L. Mtchell, EF-26 (2)

PB/KBB (7)
880 W Commerce Road, Suite 301
New Ol eans, LA 70123
Attn:  T. Eyerman (2)
H Lonbard, EF-90 (4)
J. M WMackenzie, EF-90

WAl k Haydel and Associates
600 Carondelette Street
New Ol eans, LA 70130
Attn: J. Mayes

US Departnent of Energy

Cak Ridge Qperations Ofice

P.O Box E

Oak Ridge, TN 37831

Attn:  John Milloway, Assi st ant
Manager for SPR

D. W Sasser, Consultant (5)
1221 Parsifal NE
Al buquer que, NM 87112

Creative Conputer Services, Inc. (5)
5301 Central Ave., NE, Suite 915

Al buquerque, NM 8' 7108

Attn: J. Chapnman (5)
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